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^ TflojE ^ ^{METHOD OF FORMING A METAL GATE} 

£ la ^ .£ lb^r #2fl 7flo]E ^ w 0 v^6fl ^1^* ^^?>7l 

«V£*fl 7]&Si\ , 
£ 2a ^ 2b^r #2fl Cf-g- ^ TflolE t&jQ tg-igdfl ^fl^ ^^^>7l 

W #.£*fl 7l^ . 
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<io> a>£^l ^i3i -^H*! S.i(M0S: metal oxide semiconductor) 

T^jolE ^^-o. o_j^ -^| # 7 }-*l^ «V£*fl 71^- $^of . 

^zJ-*M •f-tfa^S. A>-g-S)^ TflojE ^ 

TlM^ ^Vsl-^Hl tH^flAi JH^'o^S. -f^*V 7fl^ If-^ 7V^lfe 
l-E]^E|^)ol A>-g-^cf. *>^n>, ti>S.^ll dt*}7} 3*113*] ' #3 <M 33 JL^ 

^ 3^fr #3" ^ TflojE 7> &7fl -38^. 

oiofl 4^ ^.^H) <« ^ 

^ ^ 7llo]E ^^^>J7 OJ4. 

<11> ^ 7(1 olS ^^S. A>-g-5l^ ^^^] A>5j. 7 > ffl-f ^ 

=M (abnormal oxidation)7> ^4.0^ 7^1 ^fl^-ir' 'IHW^ 

<i2> £ la ^ S lb ^ls)J1 £ 2a ^ £ 2b^r ^f. 7fl°lM ^ ■ ^-g- 
fltb 7l^ ^£^14. 

<13> ^ £ l^r te^l 7l^r(10) 7)]°}^ ^^•(12)^1 

cf. "8-71 Tflois. A>5|.^(i2) .#eJ-tie]^Kl4), 3 ^€^(16) ^ tIMm . 
^^-(18H o.S ^^€^r. JEAl^l &&xl*>, #7] # 

3^3^(14) ^ ^-71 ^3Wl6) 4°]°ll^' 0 lt tiV-g-^l- «oM*>7l ^ 

^ f ^'^l c1 ^^4. ^"71 ^^^ ^-1-(18, 16, 14,12)^: 

Aiq-^ ^ 711 olE ^(20)# ^^tr4. °H, ^^Hl 4€- £#(#^3: 
22) 

18-5 



1020010015150 "Q*}- 2001/9/1 

^ 7llo]E a]-^^ ^g_-s}7] S)n *§-^SL3, ^ d °l ^l^^cf. 

^i€^r ^ 3.7} *fl-g-°fl 5L lb°fl 5.*} 

jg v}sH- go] ^^j$\d\) o}^ abnormal oxydation, 12b)7>. ^^Tjfcf. 
<14> ^7] <% ^-4=- 7flo]E ^^-^ if^s]^ ol^-/A]:2rl- «J-*l*}7l 

sf\t% Aiefl^ A>^)- ^ (selective oxidat ion)^l ^ ^ jl ojtf . aJeb^ ^ 

5* ^ 711 o]M ^ ^ 7flo}E a^t^ AlSl^ ^ ^ ^Zj" ^ 

4<H^ ^ ^7i 4^ 7>^ £-#4 S£*H -a^.^s' ^'^-a-. 
av^- Ai^ici-. ; : . ■ 

<15> d\}^. s-ol , ^ ai AV^( wet hydrogen oxydat i on) ^3 f- 

. <16> Si + 2H 2 0 <->Si0 2 + 2H 2 — (1) 

<17> W + 3H 2 0 ~W0 3 + 3H 2 ~(2) ; 

<18> ^, ^€*>7ll ^71 f ^ 7\^ 3i^}.<^ , ^7} #-§-3 -.(.1)4*1. 

^S-tf^HH^ &-%-°} SL%^r°-3, ^>7ll S>J1/ (2)6)1 Qz$°_3. 

■$*}7\} ^^^1^1 A>^.a « o vxitb^. 
<19> *>*li£ ^7)<% ^ ^-Br =L ^ ^ (margin) o| 7i 3 
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^ #SWl2c)£: ^ #£*fl '42: ^ 

o}^ <g^e) #7jH]*| oflui^l (thermal energy H 7l*lSM 5E 2b°fl £, 

^-o} (whisker, 24)» ^^Ml °lei^r -^^H(24)^ 

<20> ^^(24)^ #5KKl2c) S.^ ti]^^ ^(amorphous 

phased ^MN^lfe-' (nucleationH ^fl*>7l °fi^-©]i=r. 

#5l-^-(12c)^ JL>3 ^-&^( surf ace mobility)**] #7>§>JL BEtr °l«r°l «?$# 

<2i> nj-ej.^ ^l^>7l ^Sfl-*^ x}^ 

#£)-» #^3-2-3. ^.^|s>fe ^JlSrCr. 

^ .TfloiE 3flE^^ ^3 #3)- am*M,' ^ # 

<23> (^) 
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<24> ^4 7l#^ 4^11- «fl^*>7l ^<>fl ^ ^-4=- >(1 olE ^ «j- 

^ 3}* =l ^ o.s. tbcf , 

<25> X].$. -g^o]]^ ^7>S^ ^ ^X>» ^S>^ 7>^7> ^ Tfl o]E- 

^ ^ ^g^r ^m^. 

<26> # 7 ] ^ ^l*}* 7]-^iS.^ ^i(N 2 ), ^S}- ^i(NO), ^^S}- 

<27> ^ofl 45^, ^Sfl^ ^3 ^XJ-^ ^ofl ^.cf ^.£6))^ 

<28> o^} £ ^ t^^l ^ ^111 

<29> H 3a ^ J£-3bfe -&'^-^ ^^HH cfE- ^ X}o]-e 
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<30> £ «vtg o. ^ ^ ol h ofl ^ 3} o.^ , Til o) e #3}-^ ^ ^ o} 

^i ^4^.5. ^ € 'oi* ^'«a 

<3i> 5L 3a« ^S^ , #S.*fl 7}*(100), 7}& #oj] 7)j 

o]fe ^^^(120)^1 #3^°] ^^^1 Hh^S. ^€4.' ^ SEfe 

^e)#^ v (140), ^^-(150) ^ ^"^(160) ZLSiJl Tfl^lM ^^^(180)^- 

^W". #<>1 #7]-3M3 ^^-(150)^: ^ 

*Yjl #7} ^^(I60)^r ^^^>ji ^7} ^^^-(180)-^- ^el^ ^s}- 

^"71 ^ ^^-(150)^: ^71 #2}^^(140) ^ ^-7] ^g- 
4^^!' (160) a>o]^ ai-o.^. «j-^^7l W 

<32> ©W^v.^M 3^ sv^#(180, 160, 150, 140, 120)^ ^-fr 

^3-*><4 €*Kr TflolS 2fl^(200)^r ^t!:^-. 43". ^ ^ 

^ ^SLS. °M #51*11 7)&S2] £^Sr Z\}7] 0>}5L 7))°}!= 
2} mL^7] $n ol-tfl, ^^-(150, 160)3} 

<33> .^ ofl Xtj-S. ' A*TS}3f #2|- J&±. 7>^, 7>^ ol5!] ofl ^ % 

7>^(N 2 ), ^2}- 7j-i(N 2 0), ^#2} 7>^(N0) 2^ ^S-^^CNHs) 
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■5a°i.5a^; °i.# ^ o)^ ^ 7\^7\ %7\% ^ <& 

<34> AV^- *V±. ^ ^ 7\^7\ l&-g-«H ^ 7 1(H 2 0)7> 

o. S ^ ^ ^#7l(H 2 rich H 2 0) ^7l# S^tl-cf. cH, ^71^-^7] 

<35> CfS. W 0 >^ O.S, ^ tfl^-oll^ #4, ^ ^ ^7]» >gtij 

-g-^-S.^ ^ ^ ^7} ^7l» , ojnflpflJE ^ S^-SKr 

■. 7}^S. . . 

<36> # 7 ] ^ Qz}7} ^ #<fl ^ ^4*1- ^>^H 

^ ^^^S^ HV-g-^- 7}^-i- #^3. o) 

ofl rcj-e}- xj^§: ^j^t}. 1^ ^<LS 

^ 2^3. H^^M, ^ °)%7)} 3$ ±3- ^ #3^- T-fl <H1 ^-7] 

€*}7> ^fl^o} ^ig ol^s.( sur f aC e mobility)* <3*|]^-7lu}- SE^r ^± $.*}7} 

<H1M^1» ^ *>3« $-4*- ^ 

^i^- c^^cf. 

<37> ^"71 ^ ^1^ tb ^ ^ 7flP]M ^^-o] £ 3t>ofl. 7fl^ 

SAj^of OjtJ.. £A]^ V}<% ^O] Aj^^ #3^7} ^<H^1 
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'#(.#3^:5: 120a), ^-71 ^-#^1 cfltb 3^th°3. 
120b), ^-^i ^ 1^ ^-g: fli^fe €-^^1 ^cf. 

<38>. • £ 4a^ #21^3^-^31 ^3*^H|}:£€,2.3. ^1 s.<^^l 7flo]E sflig tg^ 

<39> s. 4am- ^Hfl ^ ^ ^7|4*i . ^ 

" 1000 °C 21 Xd^4 ^ 4^, ^ ^7)ol]Ai l^e]-!- ; . 

^Mr 1*13 ^^-^-5. ,^^(24)7> ^^j7 01 

, ^ ' • V . v..-"".-. ■ ;. . ' : , '• 

. <4o> £ 4b ^ £ 4ci t2s^; IJ-^I *v± t ^± h^jl ^ 

4i 7>i -g-^7HH ^3 a>^- 4-4. 950 °C ^ 1000 o C<^]^ 

^Mr £-^71 l^^fi- ?1^5H£ ^i^7l- !H^>4 ^<rt > ' . ' 

$XA. 7}^7\ %7\& *i^4 ^ *3J°1 

<q*\]*\-51 $X-w4: ^ ^Hfl lOOOt ^ 950t:2l 

Ajlfl^ ^ ^ ^^7f ^4"4 #7] nfl^ ^ n>^o] #7>S)^ . 
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^SHItt ai|i#Sl <3^* *1*H ^ t 

■ " . . / ' • 

<43> W>^^ ^43H 7}^S\9X^, £r ^ifljf. <^ 

«fl£-i- 5.^- 7}^- ^Tfl sJHsHo) tbcf. 
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1 SW^I, ' 
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^7) ^ Qx}^ ^sRr 7 }^r ^7] JSl^ ^ ^-71 #4=^<SJ 
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*11 1 %H1 Si^l, . , 

^sItt ^ ^^-(metal oxide H <#7] #4=- 
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